Vectors. pLKO vectors were purchased from Sigma-Aldrich and the puromycin was replaced by eGFP.(pLKO-mKAP1, pLKO-hKAP1, pLKO-empty, pLKO-scramble. pLKO-ZFP13, pLKO-ZFP689). BNip3L cDNA or 3'UTR was cloned into the bidirectional vector obtained from L Naldini, to create the Bid-Bnip3L and Bid-Bnip3l-3UTR respectively. Precursor of mmu-miR-351 and has-miR125a was cloned into the expression plasmid kindly provided by L. Naldini with the tRFP in replacement of the orange fluorophore (pCCL-SFFV-IntronmiR351-tRFP, pCCL-SFFV-IntronmiR125a-tRFP and the pCCL-SFFV-Intron-TRFP as the empty control). The KAP1 pic identified by ChipSeq closed to the miR351 locus was cloned into the pRRL-hPGK-mSEAP (pRRL-picmiR351-hPGK-mSEAP). Sequences for all plasmids DNA are available at Addgene (http://www.addgene.org) for all the vectors described.Production and titration of lentiviral vectors was performed as previously described (32) . Cells. MEL cells were kindly provided by Punam Malik. Cells at a concentration of 2 millions per mL were induced to differentiate during seven days in DMEM (Invitrogen) supplemented with 20% serum (Hyclone) and 5 mM HMBA (hexamethylene bisacetamide, Sigma-Aldrich). HEL cells (33) were obtained from Giuliana Ferrari. They were induced to differentiate in presence of hemin (Sigma-Aldrich) at a final concentration of 50 micromolar during five days. Benzidine staining was performed using 1mL 0.2% benzidine (Sigma-Aldrich) in acetic acid 3% solution, supplemented with 20ul hydrogen peroxide (Sigma-Aldrich). Cells were incubated for 15 min on ice, prepared on slides by using a cytospin centrifuge and counted for the proportion of blue cells over total cells. All transductions were performed at a MOI of 100, based on titer obtained by FACS or QPCR quantification, at a cell concentration of 1 million per mL. To stain mitochondria, cells at a concentration of 4 millions per mL were labeled with 20 uM Mitotracker deep red or green (Molecular Probes) at 37 °C for 30 min, before analysis by flow cytometry. CD34+ cells from human cord blood were obtained from the Lausanne University Hospital (Centre Hospitalier Universitaire Vaudois, CHUV, switzreland). Cells were layered on Ficoll gradient, purified with the CD34+ cell separation kit (Miltenyi Biotec) and frozen in StemSpan SFEM medium (Stem cells tehcnologies) supplemented with 10% serum (Hyclone), 10% dimethyl Sulfoxyde (Chemica). After thawing CD34+ cells were expanded for one day in StemSpan SFEM medium supplied with cytokines (100 ng/ml of Flt-3 ligand, 100 ng/ml of SCF, 20 ng/ml of TPO, and 20 ng/ml of IL-6; StemCell Technologies Inc.) and 5% penicillin/streptomycin. Cells were maintained at a density of 2x105 cells/mL and transduced the day after thawing with lentiviral vector at a MOI of 100. Two days after the transduction, cells were pelleted and transferred into StemSpan SFEM medium with 5% penicillin/streptomycin, 20%serum, erythropoietin (1 U/mL), IL-3 (1 ng/mL), SCF (50 ng/mL), dexamethasone (1 uM), and -estradiol (1uM). Cells were incubated at 37°C with 5% CO2 and maintained at a density of 1x105 cells/mL for 7 days, before resuspension and transfer at a concentration of 1x106 cells/mL into StemSpan SFEM medium with 10% serum and erythropoietin (2 U/mL) for 4 additional days. Erythroid differentiation was monitored by the expression of the cell surface marker CD235a.
Transmission electron microscopy. CD71+Ter119+ cells isolated from the bone marrow of control and Kap1 KO micd were fixed and embedded in Spurr's low viscosity resin. Sections were prepared and stained with uranyl acetate and lead citrate, and analyzed with a Hitachi H-7500 transmission electron microscope.
RT-QPCR. Total RNA was extracted using TRizol reagent (Invitrogen) according to the manufacturer's instructions. For real-time PCR, total RNA was reverse-transcribed with the Superscript VILO cDNA synthesis kit (Invitrogen). All primers used in this work were designed by Primer Express software (Applied Biosystems) or the GetPrime resource (34); (http://updepla1srv1.epfl.ch/getprime) and their sequence can be provided upon request.
Microarray. RNA was extracted from CD71+Ter119+ cells FACS sorted from 4 Kap1 KO mice, YFP+ and Ctrl mice 7 weeks after pIC injection. Purification and preparation was done as previously described (21) and hybridization was carried out on mouse WG 6 v2 expression arrays (Illumina). miRNA expression was done on the same sample with the Illumina microRNA expression profiling assay.
Chromatin immunoprecipitation (ChIP) sequencing. 10 millions CD71+Ter119+ sorted cells from 8-to 12-wk-old Kap-flox/stopfloxYFP mouse bone marrow were crosslinked by 1% formaldehyde and sonicated, and chromatin was immunoprecipitated by using an affinity-purified rabbit polyclonal antibody raised against KAP1 aa 20-418, RBCC (11) . Detailed protocols for ChIP are described elsewhere (20, 35) . Raw reads were mapped to the mouse genome (assembly mm9) using the bowtie short read aligner (36) . Peaks were called using the Model-based Analysis of ChIP-Seq algorithm (37) .
RNA-Seq. Total RNA was extract from HEL cells transduced with empty or Kap1 knockdown vectors using TRizol reagent (Invitrogen). RNAseq was performed on an Illumina HiSeq 2000 sequencer (single read 100 cycles assay). The library was generated from 250 ng total RNA using the TruSeq RNA Sample Preparation Kit v2. Raw reads were mapped to the human transcriptome (hg19) using the bowtie short read aligner (38) and counts were normalized to the transcript length and to the total number of reads (rpkm). Differentially expressed genes were characterized using the DESeq Bioconductor package (38) .
Direct RNA quantification by NanoString nCounter. KRAB-ZFP expression analysis was performed as previously described (37) . Human miRNA expression was performed on same HEL cells RNA used for RNAseq, using the nCounter miRNA Expression Assay (HSA miRNA v2 assay kit) according to the manufacturer's recommendations (Nanostring) starting from 100 ng total RNA. KRAB-ZFP regulators of Bnip3L expression. Six KRAB-ZFPs found to be specifically expressed in CD71+Ter119-and/or CD71+Ter119+ erythroblasts and endowed with a human orthologue were downgerulated in MEL cells by lentivector-mediated RNA interference, and Bnip3L expression was assessed by RT-QPCR 5 days later (n=3). Ctrl, for which the normalized value was set at 1, was a combination of MEL cells transduced with an empty or scramble shRNA lentivector.
Fig. S4.
Znf205 and Znf689 expression during cytokine-induced ex vivo erythroid differentiation of human CD34+ cells. RT-QPCR measurement of RNA levels in indicated cells (n=3). Ctrl, for which the normalized value was set at 1, was the expression level in nondifferentiated CD34+ cells. 
RETICULOCYTES
Comparative hemograms of wild type and Kap1 KO mice, 3 weeks post-pIC injection (n=10, *p<0.05, **p<0.01, ***p<0.001). Chimerism varied between 70 and 85%.
